Membrane-dependent guanine nucleotide binding and GTPase activities of soluble protein from bovine rod cell outer segments.
Soluble proteins can be extracted by osmotic shock of purified rod (photoreceptor cell) outer segments that have intact plasma membranes. The soluble proteins include a component that contains tightly bound GDP-Exchange of this GDP with exogenous nucleotide is catalyzed by (and requires) the membranes from the outer segments. ATP does not participate in these reactions. Approximately one-half of the binding sites in the soluble component require GTP as the source of exogenous nucleotide; the remainder accept GTP or GDP with equal facility. When exogenous GTP is the source of bound nucleotide, it is found in the complex in the form of GDP. Exchange of bound nucleotide with GTP is stoichiometrically related to GTPase activity; this activity is highly dependent upon the presence of both membranes and soluble protein. The soluble nucleotide binding protein was purified by making use of the fact that it binds tightly to the membranes (under conditions of moderate ionic strength) in the absence of GTP and can be eluted by solutions containing low concentrations of GTP (but not GDP or ATP, nor can it be eluted by GTP-free solutions of low ionic strength). The purified protein contains two polypeptide chains of molecular weights 41,000 and 37,000; these are the major species that can be extracted from the outer segments by osmotic shock, and they constitute approximately 7% of the total protein of the isolated organelle.